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State-Equation of a 2.25Cr-1Mo Steel under Constant Load Creep Testing
Jianzhong Swu1 and Takao Enpo

Synopsis :

Creep testing was conducted on the pre-crept specimens of a 2.25Cr-1Mo steel under constant load. The amount of

pre-strain was between 4.4 and 12.094, and the range of temperature and initial stress was 853 to 903 K and 78.4 to 127.4
MPa, respectively. The relation between creep rate, é and creep strain, ¢ was expressed as below over a wide range

of creep strain:
& = éoexplse),

where s is the acceleration factor, &, is the imaginary initial strain rate, and the stress and temperature dependence of

£, 1S given as:
éo=Ac"exp(—Q,/RT),

where Q, is the apparent activation energy for creep of the magnitude of 40010k]J * mol™?, ¢ is the true stress, n is
the stress exponent of the magnitude of 9.7 and A is the mechanically defined structure factor expressed as below :

A=Acexp [(m—n)e] ,

where A, is the structure factor for virgin specimens and m is the constant. - These experimental facts lead to the
conclusion that pre-strain and creep strain do not alter the creep mechanism but cause the increase in the mechanically
defined structure factor, and creep life, t, is given by t,=1/(s&,).

Key words : 2.25Cr-1Mo steel ; pre-strain ; creep curve ; creep equation ; creep life.
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Table 1. Chemical composition (in mass%) of a

2.25Cr-1Mo steel.

Mn P S
0.43 0.014 0.008

Cr
2.07

Mo
0.90

C Si
0.10 0.27
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Fig. 1. Schematic representation of programed
creep testing.
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Fig. 2. Relationship between creep strain and life
consumption rate, t/t. at various stresses for
the samples precrept to 4.4%.



Epl% 04/MPa T/K 1

4 44 127.4 9037
107 ®44 980 903
’ - . |44 L78.4 903 3
0 5 10 15 20
£ [%

Fig. 3. Relationship between creep rate and creep
strain at various stresses for the samples
precrept to 4.4%.
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Fig. 4. Relationship between the imaginary initial
creep rate, €, and precreep strain for differ-
ent temperatures.
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Fig. 6. Arrhenius plot of €, for different prestrains.
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Fig. 7. Temperature and prestrain compensated &,
versus initial stress.
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